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* NOTICES * 

Japan Patent: Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to CMOS (Comlementary Metal 
Oxide Semiconductor) mold image sensors, and by dividing a light sensing portion and a circumference 
circuit, respectively, and forming them especially, it relates to the image sensors which reduced the 
layout man day sharply, and its manufacture method while improving the engine performance. 
[0002] 

pescription of the Prior Art] The conventional CMOS mold image sensors had the configuration 
equipped with the circumference circuit of only a lot to the light sensing portion formed by unifying. 
Drawing 9 is drawing showing the configuration of the conventional CMOS mold image sensors. On a 
substrate plane, the pixel array 10 arranges the pixel of the unit containing a photodiode in the shape of a 
matrix, and constitutes them. [ two or more ] According to the address signal from the outside, by the 
address decoder 11, the start address of the direction of a low (Une) and the direction of a column (train) 
is generated, and low-scan shift register 12 and the column-scan shift register 13 are supplied. And 
according to a clock, with low - scan shift register 12, the row address which carries out a sequential 
shift is generated, and the word line corresponding to a row address in the pixel array 10 is driven by the 
low driver 14 from a vertical start address. On the other hand, according to a clock, from a horizontal 
start address, the column address which carries out a sequential shift is generated, and the bit line 
corresponding to a column address in the pixel array 10 is driven with the column-scan shift register 13. 
To the photo-electric-conversion output generated in the photodiode by this in the pixel specified by the 
row address and column address in the pixel array 10, by the noise-control circuit 15, a necessary noise 
control is performed and an output is generated. The clock control circuit 16 supplies a necessary clock 
to an address decoder 1 1, low-scan shift register 12, and the column-scan shift register 13 according to 
the clock signal from the outside. 

[0003] Thus, through the noise-control circuit, one by one, the photo-electric-conversion output which 
generated a pixel array and its circumference circuit with the photodiode with which only a lot has and 
was specified according to the selected row address and selected column address of arbitration and 
which consists of an analog signal consisted of conventional image sensors so that it might be outputted 
outside. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, that the pixel array which takes charge of a 
photo-electric-conversion function in image sensors increases the number of pixels for the improvement 
in image quality has large-scale-ized gradually the semiconductor chip which is demanded, therefore 
carries a pixel array with the increment in the number of pixels. However, a chip scale follows on 
becoming large, and the effect of the wiring load of the pixel array on a substrate becomes large, 
therefore the working speed as image sensors falls, and there is a problem of having to stop having to 
lower a FUMU rate as a result. Moreover, in the case of a large-scale chip, there is a problem that the 
man day for the layout of a circuit design and the mask for substrate exposure increases remarkably. 
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[0005] This invention aims at offering the CMOS mold image sensors which can make the wiring load 
on a substrate small while it is made in view of an above-mentioned situation and can reduce the man 
day for a circuit design and mask layout. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, invention 
according to claim 1 While starting image sensors, connecting [ dimensions / two ] a pixel block which 
arranged two or more pixels in a line writing direction and the direction of a train in the direction of up 
Noriyuki, or the two directions of a train, arranging and forming a pixel array A low selection means to 
choose a read-out line of two or more pixels which form this pixel block in the direction of a train is 
arranged along an outside by the side of a train of each pixel block. While arranging a column selection 
means to choose as a line writing direction an output train of two or more pixels which form this pixel 
block, along an outside by the side of a line of each pixel block It is characterized by having arranged 
adjacently a noise-control means to perform a noise control of a pixel output for this every output train, 
for every above-mentioned column selection means. 

[0007] While invention according to claim 2 relating to image sensors, and connecting [ dimensions/, 
two ] a pixel block which arranged two or more pixels in a line writing direction and the direction of a 
train in the direction of up Noriyuki, and every two directions of a train, arranging and forming a pixel 
array A low selection means to choose a read-out line of two or more pixels which form this pixel block 
in the direction of a train is arranged along an outside by the side of a train of each pixel block. While 
arranging a column selection means to choose as a line writing direction an output train of two or more 
pixels which form this pixel block, along an outside by the side of a line of each pixel block It is 
characterized by having arranged adjacently a noise-control means to perform a noise control of a pixel 
output for this every output train, for every above-mentioned column selection means. 
[0008] Invention according to claim 3 is characterized by constituting so that gain dispersion of an 
output amplifier of this both noise-controls means may be detected by measuring an output of a noise- 
control means of both pixel block based on [ prepare a pixel for a sensitivity comparison / proofreading 
for every two pixel blocks, and ] this pixel for a sensitivity comparison / proofreading image sensors 
according to claim 1 or 2 are started [ noise control ], and it connects [ noise control / image sensors ] in 
the direction of up Noriyuki, and/or the direction of a train. 

[0009] Invention according to claim 4 relates to image sensors according to claim 3, and is characterized 
by constituting based on a detection result of the above-mentioned gain dispersion, so that gain 
dispersion of an output amplifier of both the above-mentioned noise-controls means may be amended. 
[0010] Moreover, invention according to claim 5 relates to image sensors according to claim 1 or 2, and 
is characterized by establishing an analog-to-digital -conversion means to change into a digital signal an 
output which becomes the output side of each above-mentioned noise-control means from an analog 
signal from this noise-control means. 

[001 1] As opposed to a pattern of a pixel block which invention according to claim 6 required for image 
sensors, and arranged two or more pixels to two dimensions in a line writing direction and the direction 
of a train The 1st pattern which has arranged a pattern of a circumference circuit by the side of a train 
along an outside by the side of a train of this pixel block, and has arranged a pattern of a circumference 
circuit by the side of a line along an outside by the side of a line of this pixel block. The 2nd pattern 
which reversed this 1st pattern in a line writing direction or the direction of a train By exposing on a 
substrate using a mask for exposure arranged so that a pattern of each above-mentioned pixel block in 
these both patterns may be connected in a line writing direction or the direction of a train, may arrange 
and may form a pattern of a pixel array It is characterized by forming image sensors on this substrate. 
[0012] As opposed to a pattern of a pixel block which invention according to claim 7 required for image 
sensors, and arranged two or more pixels to two dimensions in a line writing direction and the direction 
of a train The 1st pattern which has arranged a pattern of a circumference circuit by the side of a train 
along an outside by the side of a train of this pixel block, and has arranged a pattern of a circumference 
circuit by the side of a line along an outside by the side of a line of this pixel block, The 2nd pattern 
which reversed this 1st pattern to a line writing direction, and the 3rd pattern which reversed this 1st 
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pattern in the direction of a train, The 4th pattern which reversed this 1st pattern in a line writing 

direction and the direction of a train By exposing on a substrate using a mask for exposure arranged so 
that a pattern of each above-mentioned pixel block in this each pattern may be connected in a line 
writing direction and the direction of a train, may arrange and may form a pattern of a pixel array It is 
characterized by forming image sensors on this substrate. 

[0013] As opposed to a pattern of a pixel block which invention according to claim 8 required for image 
sensors, and arranged two or more pixels to two dimensions in a line writing direction and the direction 
of a train A mask for exposure which has the 1st pattern which has arranged a pattern of a circumference 
circuit by the side of a train along an outside by the side of a train of this pixel block, has arranged a 
pattern of a circumference circuit by the side of a line along an outside by the side of a line of this pixel 
block, and was formed, A mask for exposure which has the 2nd pattern which reversed this 1st pattern in 
a line writing direction or the direction of a train is used. It is characterized by forming image sensors on 
this substrate by performing sequential exposure on one substrate so that a pattern of both the above- 
mentioned pixel block with this mask for both exposure may be connected in a line writing direction or 
the direction of a train, may arrange and may form a pattern of a pixel array. 

[0014] As opposed to a pattern of a pixel block which invention according to claim 9 required for image 
sensors, and arranged two or more pixels to two dimensions in a line writing direction and the direction 
of a train A mask for exposure which has the 1st pattern which has arranged a pattern of a circumference 
circuit by the side of a train along an outside by the side of a train of this pixel block, and has arranged a 
pattern of a circumference circuit by the side of a line along an outside by the side of a line of this pixel 
block, A mask for exposure which has the 2nd pattern which reversed this 1st pattern to a line writing 
direction, A mask for exposure which has the 3rd pattern which reversed this 1st pattern in the direction 
of a train, A mask for ****** which has the 4th pattern which reversed this 1st pattern in a line writing 
direction and the direction of a train is used. It is characterized by forming image sensors on this 
substrate by performing sequential exposure on one substrate so that a pattern of each above-mentioned 
pixel block with this each mask for exposure may be connected in a line writing direction and the 
direction of a train, may arrange and may form a pattern of a pixel array. 
[0015] 

[Function] It is divided or quadrisected. the configuration of this invention - the pixel array of one chip 
— 2 - by having the circumference circuit which forms a pixel block, respectively, resembles each pixel 
block, respectively, carries out reading appearance to the address generation section of a line writing 
direction and the direction of a train, and has a noise-control circuit to a signal Since division actuation 
and division read-out are performed independently, respectively, while being able to make small delay 
by the load of the wiring in a pixel array and being able to raise the frame rate of read-out, the man day 
of a circuit design and mask layout is sharply reducible. 

[0016] Moreover, with another configuration of this invention, in an above-mentioned configuration, 
while gain dispersion of the output amplifier in the noise-control circuit of each pixel block is detectable 
by having prepared the pixel for a sensitivity comparison / proofreading for every two pixel blocks 
further, gain dispersion of each output amplifier can be readjusted based on a detection result. 
[0017] Moreover, with still more nearly another configuration of this invention, since it was made to 
output after having the analog-to-digital converter for every pixel block and changing the output of each 
noise-control circuit into the digital signal, the noise based on taking about analog signal wiring for a 
long time mixed from gain dispersion, a power supply, the circumference circuit section of an output 
amplifier, etc. can be reduced. 

[0018] By the method of this invention, a pixel array moreover, for every two division or quadrisected 
pixel block The pattern which formed by performing only the pixel block of a lot, the circuit design of 
only a circumference circuit, and mask layout layout when manufacturing the image sensors equipped 
with the circumference circuit, respectively, The pattern which reversed this pattern to the necessary 
sense is used. The pattern of each class Since it exposes on a substrate using the mask for exposure 
arranged and produced so that each pixel block may be connected and a pixel array may be formed, and 
image sensors are manufactured, the circuit design for creating the mask for exposure and the man day 
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of mask layout are reducible. 

[0019] In the option of this invention, a pixel array moreover, for every two division or quadrisected 
pixel block The mask for exposure created with the pattern which formed by performing only the pixel 
block of a lot, the circuit design of only a circumference circuit, and mask layout layout when 
manufacturing the image sensors equipped with the circumference circuit, respectively, The mask for 
exposure created with the pattern which reversed the pattern of this mask for exposure to the necessary 
sense is used. Since it exposes by carrying out alignment so that each pixel block may be connected on a 
substrate and a pixel array may be formed, and image sensors are manufactured While the circuit design 
for creating the mask for exposure and the man day of mask layout are reducible Since the chip of one 
image sensors is created by performing 2 times or four exposure using two sheets or four masks for 
exposure, the image sensors of an a maximum of twice or 4 times as many area scale as this can be 
manufactured to the area which can be exposed with one mask for exposure. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
with reference to a drawing. Explanation is concretely performed using an example, 
o 1st example drawing 1 is the block diagram showing the electric configuration of the image sensors 
which are the 1st example of this invention. As shown in drawing 1 , the outline configuration of the 
image sensors of this example is carried out from the pixel block 101,102, an address decoder 111,112, 
low-scan shift register 121,122, the column-scan shift register 131,132, the low driver 141,142, the 
noise-control circuit 151,152, and the clock control circuit 161,162. 

[0021] Although it is arranged at the time of the mask layout of a substrate, or substrate exposure so that 
the pixel block 101,102 consists of a circuit block which divided the pixel array of one chip into two, 
and the pixel array 100 may be formed, when it arranges in succession on 1 plane to right and left (it 
omits a line writing direction and the following) or the upper and lower sides (it omits the direction of a 
train, and the following), these can carry out division actuation and division read-out independentiy by 
right and left or the upper and lower sides, respectively. According to the address signal from the 
outside, an address decoder 111,112 generates the start address of a perpendicular direction (it omits the 
direction of a train, and the following), and a horizontal direction (it omits a line writing direction and 
the following), and supplies it to low-scan shift register 121,122 and the column-scan shift register 
131,132, respectively. Low - scan shift register 121,122 generates the row address which carries out a 
sequential shift from a vertical start address according to a clock, respectively. The low driver 141,142 
drives the word line corresponding to a row address in the pixel block 101, 102 according to the row 
address from low-scan shift register 121,122, respectively. According to a clock, from a horizontal start 
address, the column-scan shift register 13 1,132 generates the column address which carries out a 
sequential shift, and drives the bit line corresponding to a column address in the pixel block 101,102, 
respectively. To the photo-electric-conversion output from each pixel in the pixel block 101,102 by 
which reading appearance is carried out from each bit line, the noise-control circuit 151,152 performs a 
necessary noise control, and generates an output, respectively. The clock control circuit 161,162 
supplies a necessary clock to address decoders 1 1 1 and 112, low-scan shift registers 121 and 122, and 
the column-scan shift register 131,132 according to the clock signal from the outside, respectively. 
[0022] Next, actuation of the image sensors of this example is explained with reference to drawing 1 . In 
the pixel block 101,102, respectively by the clock control circuit 161,162 By supplying a clock to 
address decoders 111 and 1 12, low-scan shift registers 121 and 122, and the column-scan shift register 
131,132 According to the perpendicular direction and the horizontal start address in the pixel block 
101,102 generated by the address decoder 1 1 1,1 12, it sets to low - scan shift register 121, 122. According 
to a clock, the address which carries out a sequential shift from a vertical start address is generated, 
respectively. Through the low driver 141,142, drive the word line corresponding to a row address in the 
pixel array block 101,102, and it sets to the column-scan shift register 131,132. According to a clock, 
from a horizontal start address, the column address which carries out a sequential shift is generated, and 
the bit line corresponding to a column address in the pixel block 101,102 is driven, respectively. And to 
the photo-electric-conversion output by which reading appearance is carried out through a bit line, by 
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the noise-control circuit 151,152, a necessary noise control is performed and an output is generated, 
respectively from the pixel specified by the row address and column address in the pixel block 101,102. 
[0023] In the external circuit which is not illustrated, it has the memory for one frame (i.e., one chip) of 
a pixel array, for example. The image information based on the pixel block 101,102 outputted from the 
noise-control circuit 151,152, respectively is accumulated. By address actuation While the scan of a 
corresponding word line in the pixel block 101,102 is performed perpendicularly one by one 
continuously horizontally Necessary synthetic processing is performed and a video output is generated 
so that read-out of a bit line may be performed continuously one by one horizontally and the same 
output as read-out from the pixel array of one chip may be obtained. 

[0024] Thus, in the image sensors of this example, since division read-out is performed while delay by 
the load of the wiring in a pixel array becomes small, since 2 ****s of read-out are carried out by the 
column side (or low side), the frame rate of read-out can be raised, therefore the engine performance of 
image sensors can be raised. Only one half of the circuit designs and mask layout of a portion of 
arbitration in the pixel array of one chip are performed. Furthermore, the remaining portion For 
example, so that the pattern reversed right and left (or upper and lower sides) may be prepared and both 
pixel block may be continuously located in a line with right and left (or upper and lower sides) at the 
time of mask layout or substrate exposure Since a pixel array is formed by arranging the circuit block 
divided into two, the layout man day of image sensors is sharply reducible. 

[0025] <> 2nd example drawing 2 is the block diagram showing the electric configuration of the image 
sensors which are the 2nd example of this invention. As shown in drawing 2 , the outline configuration 
of the image sensors of this example is carried out from the pixel block 101,102,103,104, an address 
decoder 111,112,113,114, low-scan shift register 121,122,123,124, the column-scan shift register 
131,132,133,134, the low driver 141,142,143,144, the noise-control circuit 151,152,153,154, and the 
clock control circuit 161,162,163,164. 

[0026] Although it is arranged at the time of the mask layout of a substrate, or substrate exposure so that 
the pixel block 101,102,103,104 consists of a circuit block which quadrisected the pixel array of one 
chip, and pixel array lOOA may be formed on 1 plane, when it arranges continuously up and down, right 
and left, these can perform division actuation and division read-out independently by right and left and 
the upper and lower sides, respectively. According to the address signal from the outside, an address 
decoder 1 1 1,1 12,1 13,1 14 generates a perpendicular direction and a horizontal start address, and supplies 
them to low-scan shift register 121,122,123,124 and the column-scan shift register 131,132,133,134, 
respectively. Low - scan shift register 121,122,123,124 generates the row address which carries out a 
sequential shift from a vertical start address according to a clock, respectively. The low driver 
141,142,143,144 drives the word line corresponding to a row address in the pixel block 101,102,103,104 
according to the row address from low-scan shift register 121,122,123,124, respectively. According to a 
clock, from a horizontal start address, the column-scan shift register 131,132,133,134 generates the 
column address which carries out a sequential shift, and drives the bit line corresponding to a column 
address in the pixel block 101,102,103,104, respectively. To the photo-electric-conversion output of 
each pixel in the pixel block 101,102,103,104 by which reading appearance was carried out from each 
bit line, the noise-control circuit 151,152,153,154 performs a necessary noise control, and generates an 
output, respectively. The clock control circuit 161,162,163,164 supplies a necessary clock to address 
decoders 111, 112, 113, and 1 14, low-scan shift registers 121, 122, 123, and 124, and the column-scan 
shift register 131,132,133,134 according to the clock signal from the outside, respectively. 
[0027] Next, actuation of the image sensors of this example is explained with reference to drawing 2 . In 
the pixel block 101,102,103,104 Respectively by the clock control circuit 161,162,163,164 By 
supplying a clock to address decoders 111, 112, 113, and 1 14, low-scan shift registers 121, 122, 123, 
and 124, and the column-scan shift register 131,132,133,134 It can set to the pixel block 
101 , 1 02, 1 03, 1 04 generated by the address decoder 1 1 1 , 1 1 2, 1 1 3, 1 14. According to a perpendicular 
direction and a horizontal start address, it sets to low-scan shift register 121,122,123,124. According to a 
clock, the row address which carries out a sequential shift from a vertical start address is generated, 
respectively. It can set to the pixel block 101,102,103,104 through the low driver 141,142,143,144. 
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Drive the word line corresponding to a row address, and it sets to the column-scan shift register 
131,132,133,134. According to a clock, from a horizontal start address, the column address which 
carries out a sequential shift is generated, and the bit line corresponding to a column address in the pixel 
block 101,102,103,104 is driven, respectively. And to the photo-electric-conversion output by which 
reading appearance was carried out through the bit line, by the noise-control circuit 1 5 1 , 1 52, 1 53 , 1 54, a 
necessary noise control is performed and an output is generated, respectively from the pixel specified by 
the row address and column address in the pixel block 101,102,103,104. 

[0028] In the external circuit which is not illustrated, it has the memory for one frame (i.e., one chip) of 
a pixel array, for example. The image information based on the pixel block 101,102,103,104 outputted 
from the noise-control circuit 151,152,153,154, respectively is accumulated. By address actuation While 
the scan of a corresponding word line in the pixel blocks 101,102 and 103,104 is performed 
perpendiculariy one by one continuously horizontally Necessary synthetic processing is performed and a 
video output is generated so that the scan of a corresponding bit line in the pixel blocks 101,103 and 
102,104 may continue perpendicularly, may be performed horizontally one by one and the same output 
as read-out from the pixel array of one chip may be obtained. 

[0029] Thus, in the image sensors of this example, since division read-out is performed while delay by 
the load of the wiring in a pixel array becomes small, since 2 ****s of read-out are carried out by the 
column and low side, respectively, the frame rate of read-out can be raised, therefore the engine 
performance of image sensors can be raised. Only one fourth of the circuit designs and mask layout of a 
portion of arbitration in the pixel array of one chip are performed. Furthermore, the remaining portion 
For example, so that right and left and/or the pattern reversed up and down may be prepared and four 
pixel blocks may be continuously located in a line with right and left and the upper and lower sides at 
the time of mask layout or exposure of a substrate Since a pixel array is formed by arranging the 
quadrisected circuit block, the layout man day of image sensors is sharply reducible. 
[0030] <> 3rd example drawing 3 is the block diagram showing the electric configuration of the image 
sensors which are the 3rd example of this invention. As shown in drawing 3 , the outUne configuration 
of the image sensors of this example is carried out from the pixel block 101,102, an address decoder 
111,112, low-scan shift register 121,122, the column-scan shift register 131,132, the low driver 141,142, 
the noise-control circuits 151 A and 152A, the clock control circuit 161,162, and the pixel 171 for a 
sensitivity comparison / proofreading. 

[003 1] In this example, it has the same configuration as the pixel block 101,102, an address decoder 
1 1 1,1 12, low-scan shift register 121,122, the column-scan shift register 131,132, the low driver 141,142, 
and the circuit element of the same sign in the 1st example indicated to be the clock control circuit 
161,162 to drawing 1 , respectively, and since the same is said of those functions, below, the detailed 
explanation about these is omitted below, or it simplifies. The pixel 171 for a sensitivity comparison / 
proofreading is formed outside the effective pixel field of the pixel array 100, and reads the photo- 
electric-conversion output to the noise-control circuits 151 A and 152A based on control of the control 
section which is not illustrated, respectively at the time of a test. While the noise-control circuits 151 A 
and 152A perform a necessary noise control and generate an output to the photo-electric-conversion 
output from each pixel in the pixel block 101,102 by which reading appearance is carried out from each 
bit line, respectively While comparing the output level in the output amplifier of both the noise-controls 
circuits 1 5 1 A and 1 52A based on the read-out output of the pixel 171 for a sensitivity comparison / 
proofreading and detecting gain dispersion based on control of the control section which is not 
illustrated It is constituted so that the gain of an output amplifier may be adjusted based on a detection 
result. 

[0032] Next, actuation of the image sensors of this example is explained with reference to drawing 3 . In 
the pixel block 1 01, 1 02, like the case of drawing 1 , division actuation and division read-out are 
performed, the photo-electric-conversion output from each pixel is generated according to assignment of 
a row address and a column address, a necessary noise control is performed, respectively and an output 
is generated in the noise-control circuits 151 A and 152A. Under the present circumstances, according to 
control of the control section which is not illustrated, the existence and magnitude containing the output 
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amplifier in both the noise-controls circuits 151A and 1 52 A of each gain dispersion can be known by 
comparing the output:level -of-each-Q utput:amplifiFr^f-the-noise"ContK)lrcircuitSiig-l^ based 
on the output of the pixel 171 for a sensitivity comparison / proofreading. According to control of the 
control section which is not illustrated, based on the detection result of an output level furthermore, by 
controlling the gain of each output amplifier in both the noise-controls circuits 151 A and 152A Gain of 
both the noise-controls circuits 151 A and 152A can be made equal. By this As long as the capacity of 
each pixel which constitutes the pixel block 101,102 is equal, the output level from both the noise- 
controls circuits 151A and 152A at the time of an equal optical input level can become equal. 
[0033] Thus, since the pixel array and the circumference circuit were divided two and have been 
arranged in the image sensors of this example While being able to make small delay by the load of the 
wiring in a pixel array, being able to raise the frame rate of read-out and being able to reduce the layout 
man day of image sensors sharply further While detecting gain dispersion of the amplifier for an output 
in each noise-control circuit corresponding to the pixel block divided and arranged by preparing the 
pixel for a sensitivity comparison / proofreading to the pixel block divided into two Grain dispersion of 
both output amplifiers can be amended. 

[0034] <> 4th example drawing 4 is the block diagram showing the electric configuration of the image 
sensors which are the 4th example of this invention. As the image sensors of this example are shown in 
drawing 4 . the pixel block 101,102,103,104, An address decoder 111,112,113,114 and low-scan shift 
register 121,122,123,124, The column-scan shift register 131,132,133,134, The outline configuration is 
carried out from the low driver 141,142,143,144, the noise-control circuits 151 A, 152A, 153A, and 
154A, the clock control circuit 161,162,163,164, and the pixel 171,172,173,174 for a sensitivity 
comparison / proofreading. 

[0035] In this example, it has the same configuration as the pixel block 101,102,103,104, an address 
decoder 1 1 1,1 12,1 13,1 14, low-scan shift register 121,122,123,124, the column-scan shift register 
13 1,132,133,134, the low driver 141,142,143,144, and the circuit element of the same sign in the 2nd 
example indicated to be the clock control circuit 161, 162,163, 164 to drawing 2 , respectively, and the 
same is said of those functions. The pixel 171,172,173,174 for a sensitivity comparison / proofreading is 
formed outside the effective pixel field of the pixel array 100, and reads the photo-electric-conversion 
output to the noise-control circuit (151A, 152A) of a pair, (151A, 153A), (152A, 154A), and (153A, 
154A) based on control of the control section which is not illustrated, respectively at the time of a test. 
The noise-control circuits 151 A, 152A, 153 A, and 154A While performing a necessary noise control 
and generating an output to the photo-electric-conversion output from each pixel in the pixel block 
101,102,103,104 by which reading appearance is carried out from each bit line, respectively Based on 
control of the control section which is not illustrated, are based on the read-out output of the pixel 
171,172,173,174 for a sensitivity comparison / proofreading. Respectively The noise-control circuit 
(151 A, 152A) of a pair, (151 A, 153 A), While comparing the output level in the output amplifier of 
(153 A, 154A), and (1 52 A, 154A) and detecting gain dispersion between a pair each of output amplifiers, 
it is constituted so that the gain of both output amplifiers may be adjusted based on a detection result. 
[0036] Next, actuation of the image sensors of this example is explained with reference to drawing 4 , In 
tfie pixel block 101,102,103,104, like the case of drawing 2 , division actuation and division read-out are 
performed, the photo-electric-conversion output from each pixel is generated according to assignment of 
a row address and a column address, a necessary noise control is performed, respectively and an output 
is generated in the noise-control circuits 151 A, 152A, 153 A, and 154A. Under the present 
circumstances, according to control of the control section which is not illustrated, are based on the read- 
out output of the pixel 171,172,173,174 for a sensitivity comparison / proofreading. By comparing the 
output level in the output amplifier of the noise-control circuit (1 51 A, 152A) of a pair, (151 A, 153 A), 
(152A, 154A), and (1 53 A, 154A), respectively The existence and magnitude containing the output 
amplifier in each noise-control circuits 151 A, 152A, 153 A, and 154A of each gain dispersion can be 
known. Based on control of the control section which is not illustrated, based on the detection result of 
an output level furthermore, by controlling the gain of each output amplifier in each noise-control 
circuits 151 A, 152A, 153A, and 154A Gain of each noise-control circuits 151 A, 152A, 153A, and 154A 
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can be made equal. By this As long as the capacity of each pixel which constitutes the pixel block 
101,102,103,104 is equal, the output level from each noise-control circuits 151A, 152A, 153A, and 
154A at the time of an equal optical input level can become equal. 

[0037] Thus, since the pixel array and the circumference circuit have been quadrisected and arranged in 
the image sensors of this example While delay by the load of the wiring in a pixel array can small-**, 
being able to raise the frame rate of read-out and being able to reduce the layout man day of image 
sensors sharply further By preparing the pixel for a sensitivity comparison / proofreading every two 
pixel blocks to the quadrisected pixel block While detecting gain dispersion of the amplifier for an 
output in each noise-control circuit corresponding to the pixel block divided and arranged, gain 
dispersion of both output amplifiers can be amended. 

[0038] <> 5th example drawing 5 is the block diagram showing the electric configuration of the image 
sensors which are the 5th example of this invention. As shown in drawing 5 , the outUne configuration 
of the image sensors of this example is carried out from the pixel block 101,102, an address decoder 
111,112, low-scan shift register 121,122, the column-scan shift register 131,132, the low driver 141,142, 
the noise-control circuit 151,152, the clock control circuit 161,162, and the analog digital (A/D) 
converter 181,182. 

[0039] In this example, it has the same configuration as the circuit element of the same sign in the 1st 
example indicated to be the pixel block 101,102, an address decoder 111,112, low-scan shift register 
121,122, the column-scan shift register 131,132, the low driver 141,142, the noise-control circuit 
151,152, and the clock control circuit 161,162 to drawing 1 , respectively, and the same is said of those 
functions. From the pixel block 101,102, reading appearance of A/D converter 181,182 is carried out for 
every column, and it changes and outputs the output which consists of an analog signal which had the 
noise control performed in the noise-control circuit 151,152 to a digital signal, respectively. 
[0040] Next, actuation of the image sensors of this example is explained with reference to drawing 5 . In 
the pixel block 101,102, like the case of drawing 1 , division actuation and division read-out are 
performed, the photo-electric-conversion output from each pixel is generated according to assignment of 
a row address and a column address, a necessary noise control is performed, respectively and an output 
is generated in the noise-control circuit 151,152. A/D converter 181,182 changes and outputs the output 
which consists of an analog signal from the noise-control circuit 151,152, respectively to a digital signal. 

[0041] In the visual equipment using image sensors, by taking about analog signal wiring for a long 
time, a possibility of being influenced of the noise mixed from gain dispersion, a power supply, a 
circumference circuit of an output amplifier, etc. may become high, and may cause dispersion in an 
image output level, and a noise. Then, an AID converter is set near the pixel array, and a noise can be 
reduced, while leading about of an analog signal will decrease and a possibility of producing dispersion 
in an image output level will decrease, if the output which consists of an analog signal from a noise- 
control circuit is changed into a digital signal and it is made to output it. 

[0042] Thus, in the image sensors of this example, since the A/D converter was formed in the noise- 
control circuit output and the image-sensors output was digital-signal-ized while the layout man day of 
image sensors was sharply reducible further by making small delay by the load of the wiring in a pixel 
array, and raising the frame rate of read-out, since the pixel array and the circumference circuit were 
divided two and had been arranged, level dispersion and the noise in a video output can be reduced. 
[0043] <> 6th example drawing 6 is the block diagram showing the electric configuration of the image 
sensors which are the 6th example of this invention. As the image sensors of this example are shown in 
drawing 6 , the pixel block 101,102,103,104, An address decoder 1 1 1,1 12,1 13,1 14 and low-scan shift 
register 121,122,123,124, The column-scan shift register 131,132,133,134, The outline configuration is 
carried out from the low driver 141,142,143,144, the noise-control circuit 151,152,153,154, the clock 
control circuit 161,162,163,164, and the analog digital (A/D) converter 181,182,183,184. 
[0044] In this example, it has the same configuration as the pixel block 101,102,103,104, an address 
decoder 1 1 1 , 1 1 2, 1 1 3, 1 1 4, low-scan shift register 1 2 1 , 1 22, 1 23, 1 24, the column-scan shift register 
13 1,132,133.134, the low driver 141,142,143,144, and the circuit element of the same sign in the 2nd 
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example indicated to be the clock control circuit 161,162,163,164 to drawing 2 , respectively, and the 
same is said of those functions. From the pixel block 101,102,103,104, reading appearance of A/D 
converter 181,182,183,184 is carried out for every column, and it changes and outputs the output which 
consists of an analog signal which had the noise control performed in the noise-control circuit 
151,152,153,154 to a digital signal, respectively. 

[0045] Next, actuation of the image sensors of this example is explained with reference to drawing 6 . In 
the pixel block 101,102,103,104, like the case of drawing 2 , division actuation and division read-out are 
performed, a photo-electric-conversion output is generated from each pixel according to assignment of a 
row address and a column address, a necessary noise control is performed, respectively and an output is 
generated in the noise-control circuit 151,152,153,154. A/D converter 181,182,183,184 changes and 
outputs the output which consists of an analog signal from the noise-control circuit 151,152,153,154, 
respectively to a digital signal. 

[0046] In the visual equipment using image sensors, by taking about analog signal wiring for a long 
time, a possibility of being influenced of the noise mixed from gain dispersion, a power supply, a 
circumference circuit of an output amplifier, etc. may become high, and may cause dispersion in an 
image output level, and a noise. Then, an A/D converter is set near the pixel array, and a noise can be 
reduced, while leading about of an analog signal will decrease and a possibility of producing dispersion 
in an image output level will decrease, if the output which consists of an analog signal from a noise- 
control circuit is changed into a digital signal and it is made to output it. 

[0047] Thus, in the image sensors of this example, since the A/D converter was formed in the noise- 
control circuit output and the image-sensors output was digital -signal -ized while the layout man day of 
image sensors was sharply reducible further by making small delay by the load of the wiring in a pixel 
array, and raising the frame rate of read-out, since the pixel array and the circumference circuit had been 
quadrisected and arranged, level dispersion and the noise in a video output can be reduced. 
[0048] <> 7th example drawing 7 is drawing explaining the manufacture method of the image sensors 
which are the 7th example of this invention. As opposed to the patterns 19A and 19B of the pixel block 
with which the mask 21 for exposure of this example arranged two or more pixels to two dimensions to 
the horizontal direction and the perpendicular direction as shown in drawing 7 (a) The pattern 20A1 of 
the circumference circuit by the side of a train which corresponds in the same subscript, and 20B1 The 
pattern which has arranged on the outside by the side of the train of the patterns 19A and 19B of a pixel 
block, respectively, and has arranged the pattern 20A2 of the circumference circuit by the side of a line 
and 20 B-2 on the outside by the side of the line of the patterns 19A and 19B of a pixel block, 
respectively is formed on one mask. 

[0049] Pattern 19A of a pixel block here It is a thing corresponding to the pixel block 101 in the case of 
tiie 1 St example. For example, the pattern 20A1 of a circumference circuit For example, it is a thing 
containing the pattern of the address decoder 1 1 1 in the case of the 1st example, low-scan shift register 
1 11, the low driver 141, and the clock control circuit 161. The pattern of the circumference circuit 20A2 
contains the pattern of the column-scan shift register 13 1 in the case of the 1st example, and the noise- 
control circuit 151. The same is said of the relation between pattern 19B of other pixel blocks, and the 
pattern 20B1 of a circumference circuit and 20 B-2. Moreover, it is also the same as when the 
configuration of a circumference circuit is a thing corresponding to the 3rd example and the 5th 
example. 

[0050] The circuit design and mask layout in this case For example, after carrying out only to pattern 
19A of a pixel block, the pattern 20A1 of a circumference circuit, and 20A2, By what reversed pattern 
19A of a pixel block, the pattern 20A1 of a circumference circuit, and the pattern that consists of 20A2 
right and left A mask 21 is created by forming pattern 19B of a pixel block, and the pattern 20B1 of a 
circumference circuit and 20 B-2, and arranging in the location where pattern 19B of a pixel block of 
this adjoins the right-hand side of pattern 19A of a pixel block. 

[0051] thus, in manufacturing image sensors using the created mask 21 As shown in drawing 7 (b), by 
performing one exposure on a silicon substrate using a mask 21 The pixel array 220 the pixel blocks 
22 A and 22B come [ pixel ] to connect, Since exposure of the image-sensors substrate 24 with which a 
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circumference circuit (23A1, 23 A2), and (23B1, 23 B-2) have been arranged, respectively is performed 
to the perimeter of each pixel blocks 22 A and 22B Henceforth, the chip of image sensors can be 
manufactured by processing common knowledge, such as development. 

[0052] Thus, by the manufacture method of the image sensors of this example, since the mask for 
exposure is created with one pixel block, the circuit design to that circumference circuit, the pattern 
formed of mask layout, and the pattern which reversed and formed this pattern in right and left and an 
image-sensors substrate is manufactured by one exposure with this mask for exposure, a man day 
required for the circuit design and mask layout of image sensors is reducible. 

[0053] <> 8th example drawing 8 is drawing explaining the manufacture method of the image sensors 
which are the 8th example of this invention. As opposed to the patterns 19A, 19B, 19C, and 19D of the 
pixel block with which mask 21 A for exposure of this example arranged two or more pixels to two 
dimensions to the horizontal direction and the perpendicular direction as shown in drawing 8 (a) The 
pattern 20A1 of the circumference circuit by the side of a train which corresponds in the same subscript, 
20B1, and 20C 20D [ 1 and ]1 It arranges on the outside by the side of the train of the patterns 19 A, 
19B, 19C, and 19D of a pixel block, respectively. The pattern which has arranged the pattern 20A2 of 
the circumference circuit by the side of a line, 20 B-2, and 20C 20D [ 2 and ]2 on the outside by the side 
of the line of the patterns 19A, 19B, 19C, and 19D of a pixel block, respectively is formed on one mask. 
[0054] Pattern 19A of a pixel block here It is a thing corresponding to the pixel block 101 in the case of 
the 2nd example. For example, the pattern 20A1 of a circumference circuit For example, it is a thing 
containing the pattern of the address decoder 1 1 1 in the case of the 2nd example, low-scan shift register 
121, the low driver 141, and the clock control circuit 161. The pattern of the circumference circuit 20A2 
contains the pattern of the column-scan shift register 13 1 in the case of the 2nd example, and the noise- 
control circuit 151. The same is said of the relation between the patterns 19B, 19C, and 19D of other 
pixel blocks, the pattern (20BI, 20 B-2) of a circumference circuit, (20C 20C [ 1 and ]2), and (20D 20D 
[ 1 and ]2). Moreover, it is also the same as when the configuration of a circumference circuit is a thing 
corresponding to the 4th example and the 6th example. 

[0055] The circuit design and mask layout in this case For example, after carrying out only to pattern 
19A of a pixel block, the pattern 20A1 of a circumference circuit, and 20A2, By what reversed pattern 
19A of a pixel block, the pattern 20A1 of a circumference circuit, and the pattern that consists of 20 A2 
right and left Pattern 19B of a pixel block, and the pattern 20B1 of a circumference circuit and 20 B-2 
are formed. This is arranged in the location where pattern 19B of a pixel block adjoins the right-hand 
side of pattern 19A of a pixel block. By what reversed pattern 19A of a pixel block, the pattern 20A1 of 
a circumference circuit, and the pattern that consists of 20 A2 up and down Pattern 19C of a pixel block 
and pattern 20C 20C [ 1 and ]2 of a circumference circuit are formed. ****** is arranged in the location 
where pattern 19C of a pixel block adjoins the pattern 19A bottom of a pixel block. Pattem 19A of a 
pixel block, the pattern 20 A 1 of a circumference circuit, and the pattern that consists of 20A2 by right 
and left and the thing which was reversed up and down Pattem 19D of a pixel block and pattem 20D 
20D [ 1 and ]2 of a circumference circuit are formed. Mask 21 A for exposure is produced by arranging 
****** in the location where pattem 19D of a pixel block adjoins pattem 19B [ side / of pattem 19A of 
a pixel block / lower right ] of a pixel block, and pattem 19C of a pixel block. 

[0056] thus, in manufacturing image sensors using the created mask for exposure As shown in drawing 
8 (b), by performing one exposure on a silicon substrate using mask 21 A The pixel array 221 the pixel 
blocks 22A, 22B, 22C, and 22D come [ pixel ] to connect, Around each pixel blocks 22A, 22B, 22C, 
and 22D, respectively A circumference circuit (23A1, 23 A2), Since exposure of image-sensors substrate 
24A by which (23B1, 23 B-2), (23C 23C [ 1 and ]2), and (23D 23D [ 1 and ]2) have been arranged is 
performed, the chip of image sensors can be henceforth manufactured by processing common 
knowledge, such as development. 

[0057] thus, by the manufacture method of the image sensors of this example One pixel block, the 
circuit design to the circumference circuit, and the pattem formed of mask layout. With the pattern 
which reversed and formed this pattem in right and left, the pattern which reversed up and down and 
was formed, and the pattem which reversed up and down with right and left, and was formed Since the 
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mask for exposure is created and an image-sensors substrate is manufactured by one exposure with this 
mask for exposure, a man day required for the circuit design and mask layout of image sensors is 
reducible. 

[0058] Drawing 9 is drawing explaining the manufacture method of the image sensors which are the 9th 
example of this invention. Pattern 25 A of a pixel block which arranged two or more pixels as show the 
mask for exposure of this example to drawing 9 (a) to two dimensions to the horizontal direction and the 
perpendicular direction. Mask 27 A which has the pattern which consists of a pattern 26A1 of the 
circumference circuit by the side of a train, and a pattern 26A2 of the circumference circuit by the side 
of a line, It consists of mask 27B which has the pattern which consists of pattern 25B of a pixel block 
which arranged two or more pixels as shown in d rawin g 9 (b) to two dimensions to the horizontal 
direction and the perpendicular direction, and the pattern 26B1 of the circumference circuit by the side 
of a train and pattern 26 B-2 of the circumference circuit by the side of a line. 

[0059] Pattern 25 A of a pixel block here It is a thing corresponding to the pixel block 101 in the case of 
the 1st example. For example, the pattern 26 A 1 of a circumference circuit For example, it is a thing 
containing the pattern which consists of the address decoder 1 1 1 in the case of the 1st example, low-scan 
shift register 121, a low driver 141, and a clock control circuit 161. The pattern 26A2 of a circumference 
circuit contains the column-scan shift register 131 in the case of the 1st example, and the pattern which 
consists of a noise-control circuit 151. The same is said of the relation between pattern 25B of other 
pixel blocks, and the pattern 26B1 of a circumference circuit and 26 B-2. Moreover, it is also the same 
as when the configuration of a circumference circuit is a thing corresponding to the 3rd example and the 
5th example. 

[0060] It carries out only to pattern 25 A of a pixel block, the pattern 26A1 of a circumference circuit, 
and 26 A2, mask 27 A is created, and the circuit design and mask layout in this case create mask 273 
which has pattem 25B of a pixel block, the pattern 26B 1 of a circumference circuit, and the pattern that 
consists of 26 B-2 by what reversed the pattern of mask 27A right and left. 

[0061] thus, in manufacturing image sensors using the produced mask for exposure By using Masks 
27A and 27B, and performing two exposure on a silicon substrate, performing alignment one by one, as 
shown in drawing 9 (c) While the pixel blocks 28 A and 28B are connected [ right and left ] and form the 
pixel array 280 Since exposure of the image-sensors substrate 30 with which a circumference circuit 
(29 Al, 29 A2), and (29B1, 29 B-2) have been arranged, respectively is performed to the perimeter of 
each pixel blocks 28A and 28B Henceforth, the chip of image sensors can be manufactured by 
processing common knowledge, such as development 

[0062] thus, by the manufacture method of the image sensors of this example One pixel block, the 
circuit design only to the circumference circuit, and the mask for exposure created with the pattem 
formed according to mask layout. Since an image-sensors substrate is manufactured by performing two 
exposure one by one using the mask for exposure created with the pattern which reversed and formed 
diis pattern in right and left, carrying out alignment A man day required for the circuit design and mask 
layout of image sensors is reducible. Moreover, by the manufacture method of the image sensors of this 
example, since two exposure is performed using two masks for exposure and the chip of one image 
sensors is created, the image sensors of an a maximum of twice as many area scale as this can be 
manufactured to the area which can be exposed with one mask for exposure. 

[0063] Drawing 10 is drawing explaining the manufacture method of the image sensors which are the 
10th example of this invention. Pattem 25 A of a pixel block which arranged two or more pixels as show 
the mask for exposure of this example to drawing 10 (a) to two dimensions to the horizontal direction 
and the perpendicular direction, Mask 27A which has the pattern which consists of a pattem 26A1 of the 
circumference circuit by the side of a train, and a pattern 26 A2 of the circumference circuit by the side 
of a line. Pattern 25B of a pixel block which arranged two or more pixels as shown in this drawing (b) to 
two dimensions to the horizontal direction and the perpendicular direction, Mask 27B which has the 
pattem which consists of a pattem 26B1 of the circumference circuit by the side of a train, and pattem 
26 B-2 of the circumference circuit by the side of a line, Pattem 25C of a pixel block which arranged 
two or more pixels as shown in this drawing (c) to two dimensions to the horizontal direction and the 
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perpendicular direction, Mask 27C which has the pattern which consists of pattern 26C1 of the 
circumference circuit by the side of a train, and pattern 26C2 of the circumference circuit by the side of 
a line, It consists of mask 27D which has the pattern which consists of pattern 25D of a pixel block 
which arranged two or more pixels as shown in this drawing (d) to two dimensions to the horizontal 
direction and the perpendicular direction, and pattern 26D1 of the circumference circuit by the side of a 
train and pattern 26D2 of the circumference circuit by the side of a line. 

[0064] Pattern 25 A of a pixel block here It is a thing corresponding to the pixel block 101 in the case of 
the 2nd example. For example, the pattern 26A1 of a circumference circuit For example, it is a thing 
containing the pattern which consists of the address decoder 1 1 1 in the case of the 2nd example, low- 
scan shift register 121, a low driver 141, and a clock control circuit 161. The pattern 26A2 of a 
circumference circuit contains the column-scan shift register 13 1 in the case of the 2nd example, and the 
pattern which consists of a noise-control circuit 151. The same is said of the relation between the 
patterns 25B, 25C, and 25D of other pixel blocks, the pattern (26B1, 26 B-2) of a circumference circuit, 
(26C 26C [ 1 and ]2), and (26D 26D [ 1 and ]2). Moreover, it is also the same as when the configuration 
of a circumference circuit is a thing corresponding to the 4th example and the 6th example. 
[0065] Perform the circuit design and mask layout in this case only to pattern 25A of a pixel block, the 
pattern 26A1 of a circumference circuit, and 26A2, and they create mask 27A. Mask 27B which has 
pattern 25B of a pixel block, the pattern 26B1 of a circumference circuit, and the pattern that consists of 
26 B-2 by what reversed the pattern of mask 27 A right and left is produced. Mask 27C which has the 
pattern which consists of pattern 25 C of a pixel block by the thing and pattern 26C 1 and 26C of a 
circumference circuit2 which reversed the pattern of mask 27A up and down is created. Mask 27D 
which has the pattern which consists of pattern 25D of a pixel block by the thing and pattern 26D 1 and 
26D of a circumference circuit2 which reversed the pattern of mask 27A up and down with right and left 
is created. 

[0066] thus, in manufacturing image sensors using the created mask for exposure By using Masks 27 A, 
27B, 27C, and 27D, and performing four exposure on a silicon substrate, performing alignment one by 
one, as shown in this drawing (e) While the pixel blocks 28A, 28B, 27C, and 27D are connected 
[ bottom / of the left upper right ] and form the pixel array 281 Around each pixel blocks 28A, 28B, 
27C, and 27D, respectively A circumference circuit (29A1, 29 A2), Since exposure of image-sensors 
substrate 30A by which (29B1, 29 B-2), (29C 29C [ 1 and ]2), and (29D 29D [ 1 and ]2) have been 
arranged is performed, the chip of image sensors can be henceforth manufactured by processing 
common knowledge, such as development. 

[0067] thus, by the manufacture method of the image sensors of this example One pixel block, the 
circuit design to the circumference circuit, and the mask for exposure created with the pattern formed 
according to mask layout, The mask for exposure created with the pattern which reversed and formed 
this pattern in right and left, By performing four exposure one by one using the mask for exposure 
created with the pattern which reversed up and down and was formed, and the mask for exposure created 
with the pattern which reversed up and down with right and left, and was formed, carrying out alignment 
Since an image-sensors substrate is manufactured, a man day required for the circuit design and mask 
layout of image sensors is reducible. Moreover, by the manufacture method of the image sensors of this 
example, since four exposure is performed using four masks for exposure and the chip of one image 
sensors is created, the image sensors of an a maximum of 4 times as many area scale as this can be 
manufactured to the area which can be exposed with one mask for exposure. 
[0068] As mentioned above, although the example of this invention has been explained in full detail 
with the drawing, the concrete configuration was not restricted to this example, and even if there is 
modification of layout of the range which does not deviate from the summary of this invention etc., it is 
included in this invention. For example, it may be made to carry out the sequential operation of each 
pixel block and each circumference circuit to time of day which coincidence may be operated or is 
different, respectively. According to the latter method, the power for operating image sensors can be 
reduced. As a pixel for a sensitivity comparison / proofreading, the pixel within each pixel block is used, 
the output of a noise-control circuit based on this pixel is measured, and dispersion is detected, it may be 
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made to amend gain of both output amplifiers so that an output may become equal, and it becomes 
unnecessary moreover, to prepare the pixel for a sensitivity comparison / proofreading, and its control 
circuit outside an effective pixel field according to this method. 
[0069] 

[Effect of the Invention] according to [ as explained above ] the image sensors of this invention - a 
pixel array and a circumference circuit — 2 - since it has divided, or quadrisected and arranged, delay by 
the load of the wiring in a pixel array can be made small, the frame rate of read-out can be raised, and 
the layout man day of image sensors can be reduced further sharply. Furthermore, gain dispersion can be 
amended while detecting gain dispersion of the amplifier for an output in each noise-control circuit 
corresponding to the pixel block divided and arranged in the pixel array since the pixel for a sensitivity 
comparison / proofreading was prepared to two division or the quadrisected pixel block. Moreover, a 
noise can be reduced, while leading about of an analog signal decreases and a possibility of producing 
level dispersion in a video output decreases, since the AID converter was formed in the noise-control 
circuit output and the image-sensors output was digital-signal-ized. Moreover, since the chip of one 
image sensors is manufactured by performing 2 times or four exposure using two sheets or four masks 
for exposure, the image sensors of an a maximum of twice or 4 times as many area scale as this can be 
manufactured to the area which can be exposed with one mask for exposure. 

[Translation done.] 
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30 ht^\tA-mtn^^^zx->xjmK'0'mhzm^^^^ 

[00053 ±is<7)i: "ot^^im^y^izi-^x. )mm 

[00063 

±ietciea tTt J: 0 ^zm^m.^y^Axfimm'ty'^t-^ 
hm^L. ^%Lfznmt^%^mzx-ixms<o-^y 

[ 00 0 7 3 mu::. ffJE^^ry-^, ffiilM-^yif^^iJ 

^M^^j^^ao. ^&i^mitt. mm^y-^h-^^maL 
[0 008 3 m2tc. ^^uzit^m^Mzx-^xmi 

[00093 ±idM,«^^e?i^U. ^«T\ 

50 mm^xh^^<mt^iihtmz.mmm-^ytt 
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[0010] 

o<7)7 ;r H^iE?»J tT^I) 4^f]7 :r h 

A^wiy^y-y^ :^-}^<Dmmiz. nmc^y^vy-a: 

x\^h^^mw:mmt. ^wmt^mt^'mmzm 

mmnmut . '^kck ^^my ^y^a 
i^-^-kmL'^h^y^vfMi'-Y\x. mm^^y 
rmxzi '>xwmmz^1k'^Kx\^h <r 1 5r#iai: 

[00 1 \ \%mmF^'^nm^h'fh:it\>zi'^. 
mmM y-f t mmm-^ y-^^ n-mTi-i^zmm h n 

iz. w^m'ty^tmim^y^t<^M^'rtitm<ts: 

^ti^'tu^ynmizx^xwMmmiz 

mm^flX^^^:ititZX^. 4^iij7:i-h:/^:t~K$: 

[0012] ^wmymmi'ii. ythr^7r-\' 
ri^-i mj^t^^y ^ hr-< y^-m. -^ix^h^^y 
rmmzx^xmmmi.f>z^m^fix\^^h n t mmt 

LXi^i^w 

[ooi3]±ie«tci-^ci:(cj:>9. yi^vy^ir 

" b'T u-f ^m^^h^y thy-^t- }'twmm^t 

^mnrnzmm-^tzMy^^fj^'r^mtKi:^. z<^v 

-VtC j: T 4 ^S!J7 ;r h :^-Y'tfMy:K\- 

[0014] ^^mnmm^m^it. mmmmip. 4^ 
mmiMix\^^^zb^mtLxi:>x\\ 

[00 15] ^tmmzthZtf^zX-yX. 4^|ij7:r 

hy^ t-Y^mm'^^ythyA:t-}<t'*hii!t:n^ 
iircm-^i:mmLX9\'mz^:htlZt'^^X%h. 

[0016] :^mmmmw. se^i^si^. 4^ 

f J7 th^^yt- F ^mjiii-i^y ^ h v-i 
^:h^fifz{m^Mmmmz^ o ^^^^^-ttzMitwM 
^^m^thimmmmmtx^^^hzh mw.t 

[0017] }Ltm^\>Zth ^ t (Ci 0 . 4^i'j7 ^ h 

^- F ^m-f -i»#7 h y-i ^- Fi^-i^ai:^ $iX 
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[0018] *^03^o3fet^tiiSi^a. mm.mm\ y 
hy^it-YTi-A^mmh^ythyA ^^-Yt^h 
^■n^ixtzm^^mmtr')ryr^^thm^m^ 
m^^mixuhzh Lx{,i\\ 
[ooi9\ ±immzthztiz^-^x. y^hy-^ 
z^^Yru^mm-^^ythyA^t-Y^^^Hii^^ 

Mim^i:mLX^mz^i}tlZtiPX'^ I . 

[0020] *^H3^o«tii^^a. mmmm^t^. 
y^h y^ :t- F r b m^-f^^y ^ h y^ f 
10 t-^ti!,:h^rifcm^rMmiz9mz-n o i^ttz^m 
^m^mi:^i-im^mmmmix\.^hztm 
m Lxhxw 

[002 1 ] ^mmztiztizxKf. y^hy-^:^ 

- FTM m^tl^y^ Vy-i:^- }^i}^^Wx^^fl 

fz^E^rmmi^z^mz^mh z t t^x^ h . 
[0022] if^m^m.^m'^ii. 4^^fi]7 tvy-i 
F mm-h^y ^vy^-^- \'<r)^imcoi^,^ ^ 
if. yi^vyAit-Yriy^mm-h^yitvyA^ 

[0 0 23] ±mkmz^hzti.zx-^x. 

-/Vi)^±^y^-^nm:\>Z-^^^Xh. 4^|ij7^ ^^''^:t- 
F ct T mtmw^mm^x % h . 

[0024] 

{wn<r>m:mm%'\ ^mmw>i(nmmm\,z%h% 

^mi-^wmm^-^xtrnth. t^:mmm%i,z\^ 
h^^^m^(r>mmz'o\^^xim^^, mwt. ^mm 
Bmzmitimm^<r>^um. m2\timmm^\,z\n^ 

30 i^^fz^mm. m^i^tifmmm^zithmk^m^fco^ 
ffiEi. mA\t:i^mmm\.zmm,^m=^^mm^^ 
mi/^m,kzf<^yy'm^Lfzm=^mimi\>z^Lfzm. 
m5\tt-^m<7^%mmzi^^h%imn=f^mm'^^ 
m^m^twmutmmm'^^^Uzm. 
\»mmml.zmm.'A!^m'f■'kmm■l^MwmLt 
mm.t mm:th)^yrmmM(7)mmxhh. 

[0 0 2 5]5^^^{liS^10^. mikZ^-l-Xd\Z. T 

{w>i<r>im) i2^\.zAm\y^hyA 

^t-F14^V7:rFr>f^-Fri/^ 1 6*>m^ix 

40 x\:^^^mw.mLi2t. ^^mm2t^\'W^t'k% 
%mzw^^hwmmstt>h±izm^^i^fl. ^ 
wmi 1 2 {tr^u 1 2 a t-mmu 1 8 \.zn 
m-^io^z. ^^yr2o\,zXnxwmi^is\,z%% 
mt-^imm^z^m^ivc^^-^h. 

{0 0 2 6]^m\mm2\±. GeiAs^mMhLX 
m2^Zf^t^0kZ^ -?■^7)T>'^MX^M1 2aiO 
*«tcti. 4Oi07 4-F^-<;t-F^E^L.T55:-&4 
M7^Fr'f^-F14:^ifM$iirv^^, ^y::. 4 
MlJ7;^^/-^>^■--F14^0MfflC^. 24 0 ( 1 6X 

50 16-16) m<^y^hy>{i^-Y^m\LX^£hy^ 
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[0 0 2 7] ii^K^18{i. Si^S$ttLtfcO. 

TOtzfi. ^^f4:^ 1 2Jitc«$ft:^c4^^fj7 1 h 

1-|)/ii6tf0rKyT^ y^/y^y H2 2 ([l^-t^-'f) 
^18±tca. 4^fj7:rh^>fp1--K14^«'n) 

#7^ v^A^-Ytf^h^-h'^fifzimmfy tyyA 

^-TTVA 1 6^ffifiJc1-|>#7* hr-f^-h';^^^^* 
:^§ii^cfi-^lr^n^'nii1S^i.7'';7y7'i;. 4^fJ 
7 ^ h K 1 4 ^^tJ^-r ^J- h :t- H*- 

txrymmKWk^^hm^mm 2 4 ^^^^^n 

#^!iSll]S#24oai:b3^t(irUyhM2 1 ^:frtT 

^%mz\m^ixi:\^h. ^->x. al^u^^i^^*'yF26 

[0028] ^^W^ 1 2 tOrA'-^ 1 2 a(C 

«$n;^v:4^M7 :r h^W :t- H 1 4 ^IS^^I.^7 

th^yytvy^:^-m. ^^yrtmizx^xnm^ 
Wii8±.con(yf^y^^^^y Y22tl^miix^-^^. 

K 1 4 Srm^-r -6 ^7 1 h y-i ^- vRx/y ^v^'a^^ 

-HTU-f 1 6?rM-tl>#7*h^^:t-K^^n-e" 

^^^CA>7■ 2 0 13 5 tc^-f J; d tc^y\' 

■1 8;5)^Mf^r^4mT-ii:^W^^omM6^CT^$n^. 

-eiojsm, •i?^mxz\txhm.^%'i\t. ^^m. 

[00293 l^6<i>'N>7liMg5i!0t£::*ciat'^b&. 4^ 
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1 2 cOr aV TL^^M 1 2 a (Iti. 4 ^Si|7 :r h 
il^W :t- h' 1 4 ^fi|^-ri)#7 :r h :J^-f ^r- H&IX7 :i- 

im^^fiX\^hm.^zn%\.X . ^±iz\rT}V^::^^ 

^hl^Z. <Ic0dfyT^>'i^/^'7H2 3^ieilS«l 

B}L\>zmihfitzt^yf^ y^^'<-/V22t\t. ^tfz 

m.mztm^iix\>^h. w^'^mmimi^^hfz^ 

10 . 1 2 Wmmi 1 8 t ^OMtcMSrM 

[0030] ^V^T. *IIIWJtC{^l,7^l^ffi^^(7)# 

^m^y^tLxm\^h^\t. iiTtci^-fctat^. 3t 

^ms^i o^^^-/'r->^2oo{z^?^)h7^. %m^m 
of)^h'^-j)^fifzm^izm^^^x . 0 

^g2 04^?i^LTfflV^^^hlI^I). A*>y^-i/'2 

20 0 0 \>z\mm\^yx2 0 1 :^?>m$iiT*5 0 . m^.±M. 

Oi^zmtLXXWi^^hi-o^zt^-^X^-^h. 

[0 03 1 3 ^\-mmmm2 o A<^nMm%x^fih 
t . leiis^ 1 8 hi^zm^^ixtzimmmi^ 2 4 f^o 
m^w,nmz^->x. Am\ytvyAit-Y\Ai: 
m^^^h^ytvy-ii^-Y. mf. y^vy^^-Y 
TV A I e^mm-h^y ^ Yy 4 t-Y^-^ts. ^x 
^07 1 Yy^ ^- K ( lUTHSi: ^^o) ifmmm 
ft. -B.^xmmij'i^mwmi^^^ti. mm 

m^fix^^^^RAu^o'f^-ymmhLmmiz. 
mmim2 0 4 i^coc p u 2 0 6 izx-yx^^-^titzm 
mij^h<^m^t:yyyMzmith:.tii^mb^j:'>x 

[0032] m^\^^ri. iy^-o. m^^fifzm^ii.. m 

^^Wm 2 4 *>A>^f.gP$iI^i^S 2 0 4 (tZim^fl. 9\- 

UWmM.20 A^zmi^iitz:^'t') 20Sm. 
t^t^&>(^iXfz7YVy.\.z^Mfimmfih. im 

mhhb. ^\-m\mmm:2 0A\tK-h^h<r>m.h^j: 

a. '?-i0fi#iiJiie^^'J2 0 8|^(c|§M$^i^o liO 
[0 0 33] C:c?):|»iCi5V^r. (M^ 

riJ:v^) {z^ti^x^tht. ^\-mmm.20A^t^ 
immt-hm^^zm-^uxxmm,mm-h. m 
nmm.2 0A^commmm^20 2{t. hUMm 

50 ^ri3'^4#«iJ7*h^>f5j--f<14i0(4St3Aat^l>J: 
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[0034] M^7t^\ ymia.m'^ 1 2 co^^mzm^ 

3!!lilI5]gS2 4t3ffM§ix/ifi^iMraS^ti. 4^fj7^ 
h ^^'M K 1 4 ^li^f ^ 4 0(507 ^ h :t- 

- F 1 4 -^mm-h^y th^^i^- K*^^fi^*^^ t 

<ti:hi:^\,z. mmmm-2io[zm^.^H't. %m 

X. 4/252=1/63^^1.. ^-^X. m^Xmi 

c 0 0 3 5 ] ^i^r , ifm'MM^z\^.h'm\^%'fcnm 

1 0^. mM^iyi?-^: Lr^04^fj7^ h:?^' 

M^-YiAbW^n,^y^bLx<ny^vy^^-v 
ru-i let-kn-cry^i^mLi 2±wMt■T;v^§ 
mmMy^tmm.^y^^^mtLxmm 

h^^cr)^m!^n=^tMibx . 

[ 0 0 3 6 3 ^2 tc. i^mmmxz{^h%mm^ 1 0 

\t. ^3iM-feV-^tt-C<7)4^Sij7^h:^'^:t-F14 

^Pi-co^mw^m 2±ji.zw^^Lx\>^htzih. ftiiM 
[ 0 0 3 7 1 ^3 tz. t^mmmmkzi^him^m'^ 1 0 

{i, m3iM't>'+;-^LTc04^^iij7^hi?'"^^-Fl4 

tWk^^y^t Lxcoy:^ h^W:t-h'rW'-< 1 at 

n.m%^MzX'^xM-n<r>^y^^zmx-thWk<^± 
mm'fhm'^j: 0 . nm.^ y^e)mtimM'^ y^ 

[ 0 0 3 8 3 ^4 ■^mmmz\^\him.^%'?- 1 0 

ti, m^^y^t Lro4 ^IFJ7 :r h iS^^ F 1 4 
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hffi3M-fey^^^UTi7)7^ h^M:t'-Fri/'< let 

m:^±^mzi ->xM-n<r>^y^^zm\\^xm^x-rt 
m^c^m.^m^tmti: 0 . m^^m^ yv-t mm^ y 
^(^MifizM'^tM^^cm^^^^i^t^m^^rc 
ib. mm.^yv-tnm-^ytt^mmzmi¥^^h 

[ 0 0 3 9 ] ^5t3, :m^mmmhmiiim'f-i 0 
10 ti. 2<?)T^NM;^iMi 2 a iiieji^ 

1 8 1 ^^^yrmmizx -^xmmt. mmMmm,iii, 

m^tbxi^m^'titz^. vA^-^^yf^y'/^.zXh 

[ 0 0 4 0 3 me tc. ^HM^SItc^^Tt^ail^^ 1 0 
li. ^^m. 1 2iOTMM ;^4fi^ffi 1 2 a ^li^SlS^ 

18t:^^^>7mtCj:':)TtfML. m^M^T^I^ai 

20 m^^tLx^m^^hfz^.'y^^^^yf^ynzih 

mm.mi>z%m^fih zttc<A ^my t f :t- f 
14. ^y^Y^M^-rrv^ \^mf%mm^\ 

[ 0 0 4 1 ] m7ti. *iiMff0LSiwfM'5.?\^^^tb^^ 1 0 

4^|ij7:i-Fr^?J--Fl4^t/"7:rF^W:t-F 

r i^-f 1 6 mmm. 1 s ^Mi: htz^wm. 1 2 

t::?^fig,L, ^iO¥2ii*:S^12^MS^l Bt^^'^y 

30 r^mzi-yxwmX.x^^hfz-^.'mm.i^^'B^ 
tmf\'^%^£hm\^m^x'^M^m.\2^^m 
hztimm^t^^h. ^'^x'^^w^i^^^mm 
f^h \.x\mm-^jfmm\^w^^fzt tr . 
m2^'Bmhm\'kmMmK^h^t^zi^. im. 
%(nm^^z^h^fm^t^:%mm^^^m-h ^tif 

[0042 3 -Jmmw.z\%h%mm'^ \^\z^\^ 
X , 1 2a)fiM y^^WM 1 2 a tzj^^^n 

/c4^^tij7:!-F^-f;i--Fl40=&®Sti> 7:i-Fr>f 

40 :^-FrU-^ 1 6(^M^^0:^^$c7)4fg^0:A:^$l:q^ 

•yF-t>fXJ:'9i>:;'^^<"ri)^t;t?^ nm\^±.<7^rziblZ 

mx'hh. 

[0 0 4 3] ttz. ^mmym^z{^^i>±^\iim^ 1 oiz 

fcl^T. 7^F/-<^-Fri/'< 1 6ti. 4ai^^i7)4^ 
i'j7^F^-f^-F14 «^ $ilTV^|.gP^^^#. 

50 16x1 eoiswtcK^i^nr t^fc*^ ;ifniim^x 
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i(^^itmmt'^^MlX . 3 2X3 2. 6 4 
X6 4^i:'cONXN {NfffiEO^I^) (^t^TmW^n 
tlXhJ:^\ tfz. 16X32. 1 28X56^i:'0 

NxM (N. Ma^ixWffiSi7)Sio (T^mi'mmn 

[ 0 0 4 4 ] $ ^>tw. 1 0 

ti. 9 ic^t J: d tc. 1 8±tc4^j7 1 h 

;t- F 1 4 M^O^ItBM^^' 7^28 $'^^t. 

2 o^t/r 'J y h iEf^2 1 ^^rr- LT 4 fj7 ^ h y 

-K 1 4i7)#BSh^6^t;:tiMt/^m^ UTi J: 10 

1 6c7):&MS;&*^^om#hMitT^^ait-C<!:*^^ 

C 0 0 4 5 ] t Tt:. :*:|IM0^M^3t4^aiS^ 1 0 

^mwmit LXGsLAs^m^^x\^tzi}K nm: 

Oi^^^^^JtLT. Si. Ge. InSb. InA 

s. InGaAs. GaAs. H g C d T e ^Sr t'iOffei?) 

1^mm\ ^XlBm-^ i: i mtX% h . 20 

{ooAe\tfz. :^mmm\^zm%mm'?- 1 o 

[ 0 0 4 7 ] «0^i^^2cOllJW^it::f^^3fe4^ 30 

o*>-^i commm^zmim'^m'^-iotm^ 

1-^:;b*>. E««^4 2tifiWIt5l^^^^'t', 
A^m^hy^ ^-K 1 4 $-fll;^*t-g>7:r h^^f ^- 

H:&t/f7:r b^M^-h'TU^ 1 6$r«t^7^h:/ 40 
H iO^i: lpIi^^O^!aim@^^' 7 K 2 6 LT iii 

[0049] ^mmmzi^,:^^^iiim'f-A o^.mi 
<r>mmmmizi^^m.i\:,m'f- 1 otnm<omt^n^x 
m-t^(ai. mi 2 mmi) mmi 3 

S^l OcoieHS^l 8±(clSit^ii?t:fi^Mla]«S2 
4 i: Iil«<^»tg$: W1-S^hgPfi^i5!ta3g« 1 0 0 Sr^ffl 50 



^m^^l 1 -1 5025 3 
1 0 

tmx\^\ :,mmztiiif. nm^U42Bzm 
^tifcmi^^m^'^'y K 2 etimmm^m i o o±(c 

io6(>zx-oxmmi. im(^mm^m-^fzm. n^ii 
fflM''/ )<ios^>mMmmmzmii^^tii^t(>z 

[0050] ■^mmm^zmim^m'^A o t . ^ i 
<r)mmmizm'm^m=f-i otnm<^immmk 

[0051] ^%m^w>zm%mm=^A o ttsi^ 

T. wmm 2jdzm^^fifz^\^w^^^^y k2 6 
(i. la 1 1 toi^-r J: a (3gaiism4 2^^ 1 iaiciij'^ 

^4 2c04iQi^^^§i|LT?^^$nT<.^TtJ:U. ^^OJ: 

[ 0 0 5 2 ] $ ^Fmmfmm:imm^A Q\t. 

m 5ti^1-J:otc. ieilS^4 2±(c4^^^j7>rf^5^' 
K2 8^iW. A>7'2 0Sl^- 
rU y h0e3^2 1 LT 4^#J7 :i- hiJ^-Y K 1 4 

t n,%mzmm, Uzm^ i:tTl,J:V^<Ii:{i. 

m 1 <?)iiMMcf^§ 1 0 h nmxh h . 
[ 0 0 5 3 ] i^c. i^mmM^z^h'm^%'^'Ao<7^ 

[0054] tfz. y^Vy^it-Y'TU^ 16c7)^® 
m(r^±^ $ tcWS 4 MIJ7 ^ h Tf- K 1 4c^#® 

Ti^^ lemtmuuz^^Loh^Lb. mwm, 

[0055] 

y^^vy-it-Y^m.^"^. ^(DmrnzytYf^-^-Y 
rv^ mmz^mww^twMmit ^ A>7mic 

Ub^^^^yy'^mzi-.xmmth^iti^z^^. 

[00 56] ^z;:. mm^y^tLx<^Amy^v 
^- K bWMM^ y^b Lx<r>y^hr^^~vr 

u^m-m,±.izm^^tixu^^m(omm'^ 

^m^^^^bizx^. mwti^zx^mm^j:\\ 
T-ny^-^ htcmm^yv-comm^mt^j:h. 

m 1 ) ^mcom i (ommmmizmmiam'^m 



1 1 

m3] :^m<D^i(mmpsm^^mm=f<r>^ 
[114 3 :^mmmmmim.ii!,mi'^mfkt^^^i^ 

[116 3 J<^yr^m>(m:kmx-h^. 

m9 3 :^mmm<^%tmm^z^hm.^mf'm. 
fm(^^mmx%t. 

m\o\:^mnm2<7y'mBmzmm.m=f-<r> 
mmx'hh. 

vmiu :i^m<r>^2<r^m:mmzm%m^m=^(D 
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[^12] ifmi<^m2comm%iz{^h'm^n'^ 
tc. 9Yummm.mm,Lrzim-mtmm^x^h 

mi3]if.%^^m2<7^mimmizm^%^^m^ 

mi 4 ] ^mim2<7)mmm^z\Mitmm=f-<n 

^m<r)^mmx%h. 

[[115 3 imm(r)m2(Dmtmm.\>zm±m^^=f'(7:i 

10. 4 0-^;^*^^. \ 2-^Wmi. 14-4 

-f. 18. 4 2-geiSl^. 2 0-^^'y7•. 2 1-rU 

yhM, 22. 23'-'^^yr^yy^^^vY. 24-m 
^■mmm^. 2 6. 2 8■■■^lml:l^^^°7 10 0--H 

mn^mmm^. l0 2•••AM^^°v^^ io4-v>f 

10 6-miiafillllJ^. 10 8■•■£il:^:ffl^^••y^^ 2 

Oo-yN-.y^-i>\ 2 0 l-"^!f^l^yx\ 2 0 2-^§^ 
20 $iJf«I|ll«S. 2 0 4--^'h»J^^M. 2 0 6--CPU. 2 
08-;^*>J, 2 10- 
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